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1
POWER-DOWN ELECTRICAL LOCKING
PROTECTION DEVICE FOR
UNDERGROUND EXPLOSION PROTECTION
FREQUENCY CONVERTER

FIELD OF THE INVENTION

The present invention relates to a product of locking pro-
tection device, in particular to a power-down electrical lock-
ing protection device for underground explosion-proof con-
verter cabinet, and belongs to the technical field of locking
protection devices.

BACKGROUND OF THE INVENTION

Converters bring low-loss and high-performance charac-
teristics to electric driving applications. However, ordinary
converters cannot be used in coal mines, where the atmo-
sphere has high gas concentration and high humidity. In
recent years, a variety of explosion-proof converters appli-
cable to mines were developed in China and foreign coun-
tries. For these converter products, safety is especially impor-
tant because these converters are applied in working
environments with high gas concentration.

The application of such converters involves a cover open-
ing process after converters being powered off. Most existing
converter products employ a pure mechanical locking struc-
ture and require manual calculation of safe discharge time and
manual control of the cover opening process. Those kinds of
products all have instability factors in terms of safety level
and device control, which have impact on stability and reli-
ability of the product to some degree.

DISCLOSURE OF THE INVENTION
Technical Problem

The application of such converters involves a cover open-
ing process after converters being powered off. Most existing
converter products employ a pure mechanical locking struc-
ture and require manual calculation of safe discharge time and
manual control of the cover opening process. Those kinds of
products all have instability factors in terms of safety level
and device control, which have impact on stability and reli-
ability of the product to some degree.

SOLUTION TO THE PROBLEM

Technical Solution

In view of the above problems in the prior art, the present
invention provides a power-down electrical locking protec-
tion device for underground explosion-proof converter cabi-
net, which does not require manual calculation of discharge
time and attains technical effects of stable and safe operation
and good response rate.

To attain the object described above, the present invention
employs the following technical scheme: a power-down elec-
trical locking protection device for underground explosion-
proof converter, comprising a steering control part and a
locking control part, wherein, the steering control part com-
prises a steering lever, a sector plate for steering switch, and
anisolated steering switch; the locking control part comprises
a locking button, a locking positioning plate, and auxiliary
control point; the steering lever is fixedly connected to the
sector plate, the steering lever is connected to the isolated
steering switch, the locking button is fixedly connected to the
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locking positioning plate, the locking button is connected to
the auxiliary control point, and a positioning stud is fixed to
the outside of the cabinet door; the steering control part is
connected to the locking part by means of shape-position
fitting between the sector plate for steering switch and the
locking positioning plate; the locking button is electrically
connected to a PLC module and a power supply, and the
isolated steering switch is connected with discharge resistors.

The steering lever is fixedly connected to the sector plate by
welding.

The steering lever is connected to the isolated steering
switch by means of connecting bolts.

The locking button is fixedly connected to the locking
positioning plate by welding.

BENEFICIAL EFFECTS OF THE INVENTION
Beneficial Effects

The present invention has the following beneficial effects:
the locking positioning plate can be disengaged from the
sector plate for steering switch by pressing down the locking
button; then, the positioning stud can be moved to open or
close the front door by turning the steering lever and adjusting
the angle; therefore, the locking protection device provided in
the present invention does not require manual calculation of
discharge time, and attains technical effects of stable and safe
operation and good response rate.

BRIEF DESCRIPTION OF THE DRAWINGS
Description of the Drawings

FIG. 1 is a schematic structural diagram of the present
invention;

FIG. 2 is an external view of the present invention;

FIG. 3 is a circuit diagram of the present invention.

Among the drawings: 1—steering lever, 2—sector plate
for steering switch, 3—isolated steering switch, 4—locking
button, 5—locking positioning plate, 6—auxiliary control
point, 7—positioning stud, 8—cabinet door

PREFERRED EMBODIMENTS OF THE
INVENTION

Detailed Description of the Embodiments

Hereunder the present invention will be detailed, with ref-
erence to the drawings.

As shown in FIGS. 1, 2 and 3, the present invention com-
prises a steering control part and a locking control part,
wherein, the steering control part comprises a steering lever 1,
a sector plate 2 for steering switch, and an isolated steering
switch 3; the locking control part comprises a locking button
4, a locking positioning plate 5, and auxiliary control point 6;
the steering lever 1 is fixedly connected to the sector plate 2,
the steering lever 1 is connected to the isolated steering switch
3, the locking button 4 is fixedly connected to the locking
positioning plate 5, the locking button 4 is connected to the
auxiliary control point 6, and a positioning stud 7 is fixed to
the outside of the cabinet doors 8; the steering control part is
connected to the locking control part by means of shape-
position fitting between the sector plate 2 for steering switch
and the locking positioning plate 5; the locking button 4 is
electrically connected to a PLC module and a power supply,
and the isolated steering switch 3 is connected with discharge
resistors; the steering lever 1 is fixedly connected to the sector
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plate 2 by welding; the steering lever 1 is connected to the
isolated steering switch 3 by means of connecting bolts; the
locking button 4 is fixedly connected to the locking position-
ing plate 5 by welding.

The mechanical manipulation process ofthe present inven-
tion is as follows: the locking positioning plate 5 is disen-
gaged from the sector plate 2 for steering switch by pressing
down the locking button 4; then, the positioning stud 7 can be
moved to open or close the front door by turning the steering
lever 1 and adjusting the angle.

The electrical circuit switch-on process is as follows: press
down the button GH1, so that the normally open auxiliary
points 3)and (4) are closed or the normally closed auxiliary
points and (2) are opened, so as to send a signal to the
superior power supply and input a binary signal into the PLC
module; then, turn the isolated steering switch GK1 to a
specific angle, so that the contacts @é of GK1 are closed
and the electrical circuit is switched on.

The electrical circuit switch-off process is as follows: press
down the button GH1, so that the normally open auxiliary
points %and (4) are closed or the normally closed auxiliary
points and are opened, so as to send a signal to the
superior power supply and input a binary signal into the PLC
module; then, turn the isolated steering switch GK1 to the
initial angle, so that the contacts ®~@% of GK1 are opened
and the electrical circuit is switched off.

The working process of the locking protection device
involves two states:

ON state to OFF state of the system: press down the lockin
button 4 (GH1), so that the normally open auxiliary points g
and (4) are closed or the normally closed auxiliary points
and (2) are opened, so as to send an OFF signal to the superior
power supply and input a binary signal into the PLC module;
atthis time, the locking positioning plate 5 is disengaged from
the sector plate 2 for steering switch; then, turn the isolated
steering switch 3 (GK1) to a specific angle (i.e., a positioning
hole on the steering lever 1 aligns to the positioning stud 7), so
that the contacts @@ of GK1 are closed, and the electrical
circuits CT+, CT0, CT- are connected to the discharge resis-
tors R31 and R32; after several seconds, the system dis-
charges completely, and then turn the positioning stud 7 and
open the cabinet door safely.

OFF stateto ON state of the system: press down the lockin
button 4 (GH1), so that the normally open auxiliary points g
and (4) are closed or the normally closed auxiliary points
and (2) are opened, so as to send an ON signal to the superior
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power supply and input a binary signal into the PLC module;
atthis time, the locking positioning plate 5 is disengaged from
the sector plate 2 for steering switch; then, turn the isolated
steering switch 3 (GK1) to the initial angle, so that the con-
tacts é~@ of GK1 are opened, and the electrical circuits
CT+, CT0, CT-are disconnected from the discharge resistors
R31 and R32, and the cabinet door can be closed. In that
process, if the isolated steering switch 3 is not turned to the
accurate position, the contacts ®~@ of GK1 cannot be
opened, and the system cannot be switched on; that phenom-
enon indicates the cabinet door is not closed tightly.

During the system operation process in charged state, the
contacts ®~<é of GK1 are always in open state.

The invention claimed is:

1. A power-down electrical locking protection device for
underground explosion-proof converter, comprising a steer-
ing control part and a locking control part, wherein, the steer-
ing control part comprises a steering lever (1), a sector plate
(2) for steering switch, and an isolated steering switch (3); the
locking control part comprises a locking button (4), a locking
positioning plate (5), and auxiliary control point (6); the
steering lever (1) is fixedly connected to the sector plate (2),
the steering lever (1) is connected to the isolated steering
switch (3), the locking button (4) is fixedly connected to the
locking positioning plate (5), the locking button (4) is con-
nected to the auxiliary control points (6), and a positioning
stud (7) is fixed to the outside of cabinet doors (8); the steering
control part is connected to the locking control part by means
of'shape-position fitting between the sector plate (2) for steer-
ing switch and the locking positioning plate (5); the locking
button (4) is electrically connected to a PLC module and a
power supply, and the isolated steering switch (3) is con-
nected with discharge resistors.

2. The power-down electrical locking protection device for
underground explosion-proof converter according to claim 1,
wherein, the steering lever (1) is fixedly connected to the
sector plate (2) by welding.

3. The power-down electrical locking protection device for
underground explosion-proof converter according to claim 1,
wherein, the steering lever (1) is connected to the isolated
steering switch (3) by means of connecting bolts.

4. The power-down electrical locking protection device for
underground explosion-proof converter according to claim 1,
wherein, the locking button (4) is fixedly connected to the
locking positioning plate (5) by welding.
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